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Abstract. Brazilian Atlantic forest is a biodiversity hotspot, currently threatened for several factors as deforestation and 
fragmentation. Nevertheless, basic information on species composition for some regions remains poorly known. Thus, our aim was 
to assess reptile species richness in a protected area in the Southern Atlantic forest. Herein we present a list of reptiles (Squamata) in 
the Colônia Castelhanos, a small settlement in the Atlantic forest of the state of Paraná, Southern Brazil, for which local species 
composition is poorly known. We compiled a species list by using primary (species gathered by the authors) and secondary (species 
housed in the museum and stomach contents) data. We recorded 21 reptile species distributed in 10 families: Amphisbaenidae (one 


species), Leiosauridae (one species), Gekkonidae (one species), Diploglossidae 


(one species), Teiidae (one species), 


Gymnophtalmidae (two species), Colubridae (four species), Dipsadidae (eight species), Elapidae (one species), and Viperidae (one 
species). The snake Echinanthera cyanopleura was confirmed only by stomach content. We also provide seven new records for the 
locality. Based on species composition, Colônia Castelhanos apparently is a well-preserved locality, with few disturbed areas. 
Nonetheless, the number of species may increase with further surveys and the use of additional sampling methods. 
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Introduction 


The Brazilian Atlantic forest was one of the largest rainfor- 
ests in South America, highly diverse in environmental con- 
ditions, covering approximately 150 million ha in the past, 
which can be explained, in part, by its latitudinal and longi- 
tudinal attributes (Ribeiro et al. 2009, Ribeiro et al. 2011). 
Longitudinally the decrease of rainfall away from coast pro- 
vides distinctive forest compositions, whereas latitudinally, 
the tropical forest gradually changes into a subtropical forest 
from north to south (Ribeiro et al. 2009). Nowadays, the At- 
lantic forest is a biodiversity hotspot with a number of 
threatened and endemic species. Historical and ongoing de- 
forestation has led to a dramatic decrease of this relevant 
habitat, with currently less than 12% of its original cover 
range remaining (Ribeiro et al. 2009, Ribeiro et al. 2011). 

Among several vertebrates in the Atlantic forest, reptiles 
are an important group for conservation purposes with 12 
species classified as threatened (ICMBio 2013). Even though 
there are more than 720 reptile species in Brazil (Bérnils & 
Costa 2012), new species are being described regularly (e.g., 
Rodrigues et al. 2007, Centeno et al. 2010), which increases 
the importance of this group in biodiversity conservation 
strategies. In contrast, even in regions with a strong tradition 
to gather knowledge on herpetological aspects in Brazil (e.g., 
southeastern), there is still a lack of species distribution in- 
formation based on species inventories (Zaher et al. 2011). 
Furthermore, species lists are the first step for species con- 
servation and may help in monitoring fauna, especially in 
protected areas, and provide valuable information to under- 
stand diversity patterns (Silva-Soares et al. 2011, Zaher et al. 
2011). 

In this context, the knowledge on reptiles of the state of 
Paraná, in Southern Brazil is still scarce, with few published 
works focused on local species compositions (e.g. Bernarde 
& Machado 2002, Ribas & Monteiro-Filho 2002). On the other 
hand, Paraná possesses one of the largest Atlantic forest 
remnants still protected (Ribeiro et al. 2009). Thus, the main 


goal of this work is to provide additional information on the 
composition of squamate reptiles in a remnant of Atlantic 
forest in the state of Parana by presenting a list of reptile 
species based on field work and collection data. 


Materials and Methods 


Study site 
Field activities were conducted around the Colônia Castelhanos 


(25°47'41" S, 48°54'43" W), a small settlement of a few houses sur- 
rounded by Atlantic forest, located in a protected area (Area de Pro- 
teção Ambiental de Guaratuba) (APA-G), in the municipality of São 
José dos Pinhais, in the east of the state of Paraná. APA-G is a mosaic 
area, with about 200.000 ha, covering Parque Nacional Saint- 
Hilaire/Lange, with nearly 25.000 ha, Parque Estadual do Boguacu, 
with a slightly over 6.000 ha, and numerous farms and small proper- 
ties where agricultural activities are permitted. Although APA-G is a 
large area, this work was conducted in two small farms with about 6 
km?, outside the parks, in the eastern part of the large area (Fig. 1). 
The site was selected owing to logistic reasons (e.g., access facilities, 
area for camping) and also because these two farms were the only 
ones where we were allowed to work by the owners. 

The original landscape corresponds to diverse and dense vegeta- 
tion, forests with canopies at about 35 m height (Roderjan et al. 
2002). Although there are large well preserved areas, including pris- 
tine vegetation, there are also several agricultural modified patches, 
especially banana plantations and pastures. Sampling was con- 
ducted in both, forested and disturbed areas (Fig. 2). Environments 
are composed of pristine forests, pastures, wetlands, streams, and 
paths, including their ecotones. Forested areas are rich in palm 
groves (Euterpe edulis), rivers and streams with riparian vegetation. 


Data collection 

For the species list composition of this study, we used primary and 
secondary data. Primary data were collected from our fieldwork ac- 
tivities and secondary data included records from reptile collection 
of the Museu de História Natural “Capão da Imbuia” (MHNCI) at 
the municipality of Curitiba, Paraná, Brazil. Additionally, we also 
analyzed the stomach content of ophiophagous taxa collected during 
fieldwork to complement our data for difficulty to detect species 
eventually not recorded in the field or MHNCI collection (e.g., secre- 
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Table 1. Reptile (Gquamata) species from Colônia Castelhanos, municipality of São José dos Pinhais, 
state of Parana, Southern Brazil; Data source numbers definitions: 1: primary data collected from 
fieldwork activities; 2: secondary data obtained from MHNCI (see text for details); 3: records 
obtained from stomach contents of collected specimens; Types of habitats: FO: forest; HH: human 
habitations; BP: banana plantation; PA: pasture; NA: information not available. 


Taxa Data Source Habitat 
Amphisbaenidae Gray, 1825 

Leposternon microcephalum (Wagler, 1824) 2 NA 
Leiosauridae Frost, Etheridge, Janies & Titus, 2001 

Enyalius iheringii Boulenger, 1885 1 FO 
Gekkonidae Gray, 1825 

Hemidactylus mabouia (Moreau de Jonnés, 1818) 1 HH 
Diploglossidae Cope, 1864 

Ophiodes striatus (Spix, 1825) 1 NA 
Teiidae Merrem, 1820 

Salvator merianae (Duméril & Bibron, 1839) 1,2 FO/HH 
Gymnophthalmidae Merrem, 1820 

Colobodactylus taunayi (Amaral, 1933) 1 FO 

Placosoma glabellum (Peters, 1870) 2 NA 
Colubridae Oppel, 1811 

Chironius bicarinatus (Wied, 1820) 1 FO 

Chironius exoletus (Linnaeus, 1758) 2 NA 

Chironius foveatus Bailey, 1955 2 NA 

Spilotes pullatus (Linnaeus, 1758) 1 FO/BP 
Dipsadidae Bonaparte, 1838 

Dipsas albifrons (Sauvage, 1884) 2 NA 

Echinanthera cyanopleura (Cope, 1885) 3 NA 

Erythrolamprus aesculapii (Linnaeus, 1766) 1,2 FO/HH/PA 

Erythrolamprus miliaris (Linnaeus, 1758) 1,2 FO/PA 

Oxyrhopus clathratus Duméril, Bibron & Duméril, 1854 1,2 FO 

Sibynomorphus neuwiedi (Ihering, 1911) 2 NA 

Tropidodryas serra (Schlegel, 1837) 2 NA 

Xenodon neuwiedii Giinther, 1863 1,2 FO 
Elapidae Boie, 1827 

Micrurus corallinus (Merrem, 1820) 1,2 FO 
Viperidae Laurenti, 1768 

Bothrops jararaca (Wied, 1824) 1,2 FO/BP 


tive fossorial species). Consultation of this collection also helped to 
correctly identify the species. In order to standardize scientific 
names, we follow the list of species provided by Sociedade Brasileira 
de Herpetologia (Bérnils & Costa 2012). 

Fieldwork was carried out during three to four days a month by 
small teams (two or three people) from May 2006 to April 2007. We 
used active search method, visual encounters, road driving by car, 
and incidental encounters. Samples were conducted in diurnal and 
nocturnal periods (from morning to noon and from late afternoon to 
night), totalizing a sample effort of 443 hours. For each day in the 
field we walked a trail of approximately 4.5 km, and we also per- 
formed searches by road driving, covering a route with slightly more 
than 20 km. Specimens occasionally found dead or killed by local in- 
habitants were also collected and accounted (under licences ICMBIO, 
13529-1; IAP, 21/06; CEP/PUCPR 123/06). Voucher specimens were 
deposited in the MHNCI. 


Data analyzes 
To evaluate the efficiency of collection effort we constructed a spe- 


cies accumulation curve, using the free software EstimateS 9.1 
(Colwell 2013), with 5.000 randomizations. Observed species rich- 
ness was compared to a theoretical accumulation curve generated by 
the use of the Bootstrap estimator. This analysis considers only the 
species recorded during field activities. 


Results 


Considering both methods combined, i.e. field samples and 
data from MHNCI collection, we recorded a total of 21 spe- 
cies of squamate reptiles organized in 10 families and 18 
genera (Table 1, Fig. 3). Seven taxa were exclusively regis- 
tered in the scientific collection and seven others were re- 
corded only by field samples. Family Dipsadidae presented 
the highest richness with eight species, followed by Colubri- 
dae with three species, Gymnophthalmidae with two taxa 
and Amphisbaenidae, Leiosauridae, Gekkonidae, Diploglos- 
sidae, Teiidae, Elapidae and Viperidae, with one taxon each. 

Considering only the species recorded during field sam- 
ples the species accumulation curve did not show saturation 
(plateau) of finding new species after 12 field sampling tours 
(Fig. 4). However, the number of newly registered taxa 
clearly tended to diminish towards the final sampling tours. 
The active search method provided a total of 13 species, with 
six species being recorded only in forested habitats, five in 
forested and disturbed areas, and one only in an anthropo- 
genic site. The analysis of stomach contents provided the re- 
cord of one species (Echinanthera cyanopleura), previously not 
registered by other methods. 
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Figure 3. Some reptile species from Colônia Castelhanos: a: Spilotes pullatus; b: Enyalius iheringii; c: Erythrolamprus aesculapii; 
d: Erythrolamprus miliaris; e: Oxyrhopus clathratus; f: Xenodon neuwiedii; g: Bothrops jararaca. 


Generally, few individuals were recorded by active 
searches for most species. Regardless, the pit viper Bothrops 
jararaca was the most commonly found (n = 21), representing 
more than 45% of the total sample (n = 46), followed by 
Erythrolamprus aesculapii (n = 5), E. miliaris and Enyalius iher- 
ingii (n = 3); Spilotes pullatus, Xenodon neuwiedii, Micrurus 
corallinus, Ophiodes striatus and Salvator merianae (n = 2); and 


Chironius bicarinatus, Oxyrhopus clathratus, and the lizards 
Colobodactylus taunayi and Hemidactylus mabouia (n = 1). 


Discussion 


According to Bérnils et al. (2004) the number of reptile spe- 


36 


1 


15 


10 


Richness 


A.K.C. de Oliveira & I.S. de Oliveira 


6 7 
Samples 


8 


Figure 4. Species accumulation curve for the sampled reptile species in Colônia Castelhanos (black 
diamonds and line) and theoretical curve using Bootstrap estimator (gray triangles and line) and 
respective confidence intervals for 12 samples (active search). 


cies in the state of Paraná consists of about 154 taxa. Thus, 
our study recorded approximately 14% of the known species 
richness for the state. However, comparing to other studies 
conducted in different localities in the Atlantic forest domain 
(e.g, Condez et al. 2009, Araujo et al. 2010, Forlani et al. 
2010), Colônia Castelhanos seems to present low richness. In 
fact, features inherent to the location hampered searching far 
into the forest and there were several natural barriers diffi- 
cult to overcome (e.g. large rivers, cliffs). For instance, the 
larger pristine area that we have access was on a top of a hill 
and samplings were restricted to a narrow trail. This is a 
common pattern in Atlantic forest resulted of its historical 
occupation, where the remnants of preserved forest remain 
in hills and mountains because the difficulty of access 
(Camara 2005, Ribeiro et al 2009). Another possible explana- 
tion for the low richness observed in field samplings in 
Colônia Castelhanos may be the notorious difficulty to 
search cryptic and rare taxa (Lang 1992). The encounter of 
cryptic species demand not only field experience but also the 
use of traps (e.g., pitfall traps, funnel traps). For instance, the 
record of fossorial species in Colônia Castelhanos is likely to 
be hindered because we did not use pitfall traps. Thus, the 
methods used to survey Colônia Castelhanos were limited 
and probably local species composition is underestimated. 
Furthermore, areas intensively studied (e.g., greater number 
of days devoted to field samples and teams with more peo- 
ple) and the use of different methods combined usually pro- 
vide more accurate inventories (e.g., Cicchi et al. 2009, For- 
lani et al. 2010). In general, the presumed species richness is 
correlated to sampling efforts, i.e. the higher the number of 
records, the greater the chances for new species records 
(Melo et al. 2003). Therefore, even though active searches 
usually provide a good estimates of local species richness 
(Cicchi et al. 2009, Araujo et al. 2010), it is likely that further 
field sampling and the use of additional methods covering a 


greater area may increase the number of reptile species for 
Colônia Castelhanos. 

In regard to the significant high relative frequency pre- 
sented by B. jararaca, individuals were most commonly re- 
corded in disturbed habitats and forest edges than in for- 
ested sites. One possible explanation is that B. jararaca usu- 
ally inhabits forested and open areas (Marques et al. 2004) 
and is widely distributed through Atlantic forest (Forlani et 
al. 2010), which may favor its encounter. Additionally, hu- 
man settlements (houses, stalls and crops) usually harbor 
several rodent species, the principal food resource for B. jara- 
raca (Marques et al. 2004). Thus, based on the high frequency 
of B. jararaca, one can think that Colônia Castelhanos is a se- 
verely disturbed site. However, as we discussed above, sev- 
eral factors may favor the encounter of B. jararaca and, in this 
case, the relative frequency is biased and cannot be consid- 
ered a good measure to infer on the preservation of Colônia 
Castelhanos. In addition, the record of some exclusively for- 
est species as E. iheringii (Forlani et al. 2010, Rautemberg & 
Laps 2010) and C. taunayi (Vanzolini & Ramos 1977, 
Bernardo et al. 2011), may provide clues about the real con- 
servation state of the locality. Nevertheless, the degree of 
preservation in Colônia Castelhanos remains inconclusive 
and further studies are needed to clarify this issue. 

Nonetheless, although the general impression is that rep- 
tile species richness recorded in Colônia Castelhanos is low, 
we emphasize that this is likely to be increased with further 
field work, especially by the use of additional sampling 
methods and the coverage of a greater area. This is shown by 
the species accumulation curve, which did not reach an as- 
ymptotic form. Additionally, studies developed with other 
vertebrates, such as anurans, show high local richness at 
Colônia Castelhanos (e.g., Cunha et al. 2010), as well as the 
observed presence of some endemic and threatened birds 
(e.g, Aburria jacutinga, Onychorhynchus swainsoni), which 
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may indicate that Colônia Castelhanos is in fact a well pre- 
served area. Nevertheless, our work increased the current 
knowledge of the local reptile assemblage with seven new 
records for Colônia Castelhanos, which were not previously 
registered in the MHNCI collection. 
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